Pharmacological characterization of histone deacetylase inhibitor and tumor cell-growth inhibition properties of new benzofuranone compounds.
Epigenetic modifications, such as DNA methylation or histone deacetylation, are early events in cell tumorigenesis. The consequences of these modifications are repression of gene transcription and, notably, of tumor suppressor gene transcription. New therapeutic strategies aim to 'normalize' the epigenetic status of cancer cells. Histone deacetylase inhibitors (HDACi) have shown promising effects against proliferation and resistance to apoptosis of a large number of cancer cells. Vorinostat (SAHA), a hydroxamate HDACi, has been approved by the U.S. Food and Drug Administration (FDA) for the treatment of refractory cutaneous T-cell lymphoma (CTCL). However, HDACi are poorly specific, present toxicities and many have very low half-lives in the plasma. Thus, the development of new compounds is necessary in order to increase the potential of HDACi in cancer treatment. We designed an assay, based on bioluminescence resonance energy transfer (BRET) technology, to screen and characterize HDACi activity in living cells. Using our specific and reproducible BRET assay, we characterized the pharmacological properties of benzofuranone HDACi compounds for the induction of histone acetylation and performed a comparison with the properties of suberoylanilide hydroxamic acid (SAHA) and valproic acid (VPA). We defined a benzofuranone HDACi compound that induced histone acetylation at nanomolar concentrations and showed an increased duration of histone acetylation. These properties correlated with the pharmacological properties of this HDACi for the growth inhibition of cancer cells. We, thus, demonstrated the applicability of BRET technology for the screening and characterization of new HDACi compounds in living cells, and identified an interesting benzofuranone HDACi.